In vitro effect of GF120918, a novel reversal agent of multidrug resistance, on acute leukemia and multiple myeloma cells.
Resistance to chemotherapy in multiple myeloma (MM) and acute myeloid leukemia (AML) is frequently caused by multiple drug resistance (MDR), characterized by a decreased intracellular drug accumulation. MDR is associated with expression of P-glycoprotein (P-gp). GF120918, an acridine derivative, enhances doxorubicin cell kill in resistant cell lines. In this study, the effect of GF120918 on MDR cell lines and fresh human leukemia and myeloma cells was investigated. The reduced net intracellular rhodamine-123 (Rh-123) accumulation in the MDR cell lines RPMI 8226/Dox1, /Dox4, /Dox6 and /Dox40 as compared with wild-type 8226/S was reversed by GF120918 (0.5-1.0 microM), and complete inhibition of rhodamine efflux was achieved at 1-2 microM. This effect could be maintained in drug-free medium for at least 5 h. GF120918 reversal activity was significantly reduced with a maximum of 70% in cells incubated with up to 100% serum. GF120918 significantly augmented Rh-123 accumulation in vitro in CD34-positive acute leukemia (AML) blasts and CD38-positive myeloma (MM) plasma cells obtained from 11/27 de novo AML and 2/12 refractory MM patients. A significant correlation was observed between a high P-gp expression and GF120918 induced Rh-123 reversal (P=0.0001). Using a MRK16/IgG2a ratio > or = 1.1, samples could be identified with a high probability of GF120918 reversal of Rh-123 accumulation. In conclusion, GF120918 is a promising MDR reversal agent which is active at clinically achievable serum concentrations.